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Knowledge of HIV status through HIV testing constitutes the
first step towards HIV treatment and prevention services. HIV
self-testing (HIVST), whereby individuals collect their own
specimen, conduct their own test and interpret the results,
allows individuals to learn their HIV status conveniently and
privately, as well as to decide when and where to attend post-
test services. Accurate estimation of the proportion of those
tested who link to additional HIV care, treatment and preven-
tion services is critical in quantifying the health impact of HIV
testing. As HIVST becomes integrated into testing pro-
grammes worldwide, implementers in diverse settings will
need to measure the effectiveness of their programmes to
ensure self-testers link to onward care and services. This can
be challenging, and community health programmes in many
contexts find it difficult to track referral uptake and equity [1].

We draw upon experience from the Self-Testing in AfRica
(STAR) Initiative in 2015 to 2017 to identify three lessons for
measurement of linkage following HIVST. In STAR, two prag-
matic cluster-randomized trials evaluated the effectiveness of
continuous HIVST distribution over 12 months in increasing
testing coverage and linkage to care in Malawi and Zambia. A
third trial, in Zimbabwe, evaluated the effectiveness of an
incentive to promote linkage following a short, campaign-style
HIVST distribution programme, and included a non-randomized
component assessing the association between HIVST distribu-
tion and antiretroviral therapy (ART) initiations in nearby clinics.
Details are provided elsewhere [2,3]. Each trial incorporated a
household survey and data collection from health facilities to
evaluate changes in HIV testing coverage and linkage to confir-
matory testing, care and prevention (Table 1).

LESSON 1. COLLECT USAGE
INFORMATION FROM USERS, NOT JUST
FROM DISTRIBUTORS AND CLINICS

User household surveys and qualitative research are typically
more time-consuming to collect than routine data from

distributors and clinics. However, this type of data is vital for
understanding how self-tests are being used. For example, in
Zimbabwe, 289 survey respondents reported a reactive
HIVST, of whom 216 (75%) were already on ART [2]. Forma-
tive qualitative work indicated that individuals already known
to be positive self-tested in trial communities to avoid inad-
vertent disclosure, to confirm their status or check for cure.
Without accounting for unintended use of HIVST by persons
already diagnosed and linked into HIV care, the number of
HIVSTs used by undiagnosed individuals will be overestimated,
and both linkage and cost-effectiveness measures are likely to
be overestimated.

LESSON 2. THE QUALITY OF LINKAGE
MEASURES USING CLINIC DATA
DEPEND NOT ONLY ON THE QUALITY
OF CLINIC DATA, BUT ALSO ON THE
SELF-TESTING DISTRIBUTION MODEL
AND LOCAL CONTEXT

In two STAR trials, we had contrasting findings about the effec-
tiveness of self-test distribution on increasing ART initiations at
local clinics, measured by routine clinic data. In Malawi, clinics in
areas with self-test distribution had a 14% increase in ART initi-
ations compared with clinics in areas without HIVST distribu-
tion (adjusted risk ratio (aRR) = 1.14; 95% Cl: 0.75 to 1.75) [4],
but the wide confidence intervals suggest limited statistical evi-
dence for effectiveness. In contrast, the study in Zimbabwe
showed a somewhat larger increase in local ART initiations in
areas with HIVST distribution with stronger evidence for effec-
tiveness (aRR=1.27; 95% CI: 1.14 to 1.43) [5].

These studies used different designs, and the trial in Zim-
babwe had more clusters receiving HIVST distribution and more
power to detect differences. However, we believe these esti-
mates may also have been driven by the context and the dura-
tion of distribution. Universal test-and-treat interventions,

~l


https://orcid.org/0000-0002-8870-6504
https://orcid.org/0000-0002-8870-6504
https://orcid.org/0000-0002-8870-6504
https://orcid.org/0000-0002-5117-3732
https://orcid.org/0000-0002-5117-3732
https://orcid.org/0000-0002-5117-3732
https://orcid.org/0000-0003-3547-7936
https://orcid.org/0000-0003-3547-7936
https://orcid.org/0000-0003-3547-7936
mailto:melissa.neuman@lshtm.ac.uk
https://creativecommons.org/licenses/by/3.0/igo/legalcode
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25238/full
https://doi.org/10.1002/jia2.25238

Neuman M et al. Journal of the International AIDS Society 2019, 22(S1):e25238

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25238/full | https://doi.org/10.1002/jia2.25238

“UOISIDWNDJID [eW [BIIPAW AJBIUNIOA “DIAIAIA ‘[BUOIEUIRIU| S2IIAISS UoljeiNdod ‘|Sd (S91AIaS SUISa} AIH ‘SLH ‘SUIISR1-419S AlH ‘LSAIH AdeJay) [edinoiiijue ‘| ¥y

ugledwed UoiINGIUISIp Joye Syjuow 294y}
pue ugledwed UoINGLU3SIp 03 Jojid SYIUOW XIS WO}

P3309]|02 2SN | ¥y PUB UOI3Da4Ul
JO Adu23J ‘peoy [eJIA ‘SNJeIS AlH SUliNSesw o SiaxJeulolg
UOISIOUINDJID SeW [EDIPAU AJBIUN|OA o
3UjU93IDS USDUED [BDIAJDD) e
S99 24nssald poolg e
SUIUSDIOS g e
saoInJas Suluueld Ajlwed o
3uIsa} D e
AJuo 8ul||asunod AlH e
dn-payd [edipaw
Jejn3aJ Aw Supiajdwod/uondinsald Jejndas Aw Jo Sullji4 e
WoJy SUIBYNS SeM | JUSW|IE UB JOJ JUDWIEI|

3U13533 pue 3ul||aSUNod AlH e
$399S NOA PIP S9DIAIDS JeUM ‘SIA J|
$9SINOA J0J pajuem NOA Jey3 a01AISS Aue Joj AJlj1oe) Suiisal
AIH 40 21Ul[> B 0} U93q NOA dABY ‘(313 1593-J|9S 9INqLIISIP
0} eaJe INOA 03 BWED SIOINGLIISIP Pased-AuNuIULIoD

uaym) 0Se S3¥2aM XIS IN0ge UIS :DININA pue a1ed AJH

1¥V uo ojdoad Suowe s3s9)
-Jlas Jo axeidn ‘| SAIH 2A130EA YIm
sjuapuodsad Suowe | ¥y Jo axeidn
‘I SAIH @AI30BaJ Yim sjuspuodsal
3uowe 3ui3sa) AJojewdijuod
Jo oye3dn ‘usw Suowe DHIAINA
JO 2ye1dn ‘sa0IAJBS UY2BIINO |Sd

JO je1dn ‘oxeidn 1593-J19S :Alepuodas

¢UOREIIUL 1§V paseq
-AJ1|10B4 paseauoul sudiedwed
1SAIH paseqg-Ajunwwod og
;SjuLID Suowe agexul|
Ay anodduwi sugiedwed

e3ep SUIPN|OUl ‘PaJINII0 | SAIH J9UM SIDLISIP Ul SDIUIP ;8U13593-J|9S SulINp paule}qo NOA S}NSaJ ay3 WJUod 90IAJS 1SAIH YIUOW-0M3 Ul SI0INGLIISIP [z1]
JUDWUIDA0S Je ejep oluld Jad suoljeljiul | ¥y JO Junod 0] JopJo Ul 1591 A|H Ue 9AeY NOA pI :8unsa) Alojewyuo)d 9.1ed Aue je 9ouepuslly Adewrd 10} S9AIUDOUI [BIDUBUL O aMAequllZ
{159 SiU3 Ja3ye DININA 104 08 NoA pig
9lewW sem Juapuodsal pue ‘pattodad 3NSsaJd Ou IO dAI3Oed
-UOU SeM 3597 JI ‘S350 AIH 99443 15E| JO Uoed Jauy :DININA
(1¥V 10 3593 AJojewdjuod Jayje Sulpnpul jou) aJed sy O usul UowWe Sa0IAISS DINIANA
13V UO paieisay o JO 2ye1dn ‘UolUSIRl [ ¥V ‘UoIjelliul £8U11S91 AJH U922l
SWI} IS4l 9Y3 104 1oV 1BIS O 1V 8ui3sa} AlH sulial :Adepuodag U0 syjuow g1 J9n0 [ SAIH
1537 SIY3 JO SINSaJ WJuod 03 353} dn-mojjo4 O AsAans auljpus 03 Jold JO uoIINQLIISIp paseq-Ajunuwiwod [17]
“yiuow AQ S]H UO eIep pa1da||od 0S[e Apnis eIquIe7 e (OAI9D2J NOA PIP 948D 1eYM ‘S9A J| '« SYIUOW ZT UIyIIm 3uilsal AlH Adewnd 2y3 4o 10edwl Yl S IBYAA eiquiez
9sN |SAIH Suiluodad sjuaip Suowie suoneiul 1YY e (SNIBIS AlH JNOA O} pajejad aJed [BuOllIppe o sIsoudelp AlH
e1ep ol JNOA SUIWIIJUOD 5] B 9AI923J NOA PIP 1593 AIH SIYY JOHY uoljenul Juoneiul | ¥y
3uisn syjuow T Joj Ljuow Ag SH pue suolleniul [y e 13V Bunsa) AlH swiiaj :Adepuodag pue 3unsa] AJH U0 stjuow g
19AI10BDU SBM 1531 JI $1591 A|H 99443 1SB| JO Yoes Ualy uonRnqlAsIp LSAIH JO 3Je3s Jo 49A0 UORNQIASIP [ SAIH Paseq [ot1]
:uoINQgIISIP |SAIH 4O syjuow zT Sulng 1212 AJH pue Sunsa) Alojewdyuo)  syjuow ZT ulypm Suiisal AlH :Adewd -Ajunwiwod Jo 1oedull oy SI JeYAA IME[B|A|
sainseaw agexyul| eyep d1uid suonsanb agexui| Asains pjoysasnoH $3W02INO0 |el} Alepuodas pue Alewld suonsanb yaueasal [eu| uonedo|
letL

SjuaWIdINSESW UOKIUSARId pue 2Jed 0} aSexul| pue SulIsa) AI0JeWJUOd pue s[el} dAIFeIUl YV1S ‘T d|qel


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25238/full
https://doi.org/10.1002/jia2.25238

Neuman M et al. Journal of the International AIDS Society 2019, 22(S1):e25238

http://onlinelibrarywiley.com/doi/10.1002/jia2.25238/full | https://doi.org/10.1002/jia2.25238

including the HPTN 071 (PopART) and ANRS 12249 trials, have
found that linkage to care remains low even after substantial
efforts supporting testing and linkage. This suggests that it is
necessary to consider how contextual factors apart from the
availability of HIV testing services impact linkage to care [6,7].
The Zimbabwe study used a shorter, campaign approach to dis-
tributing HIVST and the implementing organization (Population
Services International) had initiatives facilitating linkage-to-care
across the study area. In contrast, distribution in Malawi was
continuous over 12 months, with linkage more diffuse across an
extended period. It is likely easier to detect increased linkage at
facilities if HIVST kits are distributed in short concentrated peri-
ods and in contexts where linkage after testing is relatively easy
for users. For programmes working in areas or in populations
where linkage is difficult, or for those distributing HIVST over an
extended period, alternative methods of measuring linkage may
provide more power to detect effects.

LESSON 3. MEASURE BOTH LINKAGE TO
TREATMENT AND TO PREVENTION

Increasing the availability and uptake of HIV prevention ser-
vices is increasingly recognized as necessary for reducing HIV
incidence rates [8]. As testing and treatment expand, the num-
ber of new diagnoses identified by testing programmes is
likely to decrease, and consequently, the denominators of link-
age-to-care measures will shrink. Expanding to include linkage-
to-prevention of persons not infected with HIV will increase
power to detect impacts of HIVST on population health.

In the STAR trials described above, linkage to prevention was
a consideration, but not the focus. For example, in Zambia, volun-
tary medical male circumcision (VMMC) mobilizers affiliated with
HIVST intervention clinics received HIVST kits to distribute to
clients. However, only four of the six intervention clinics had affil-
jated VMMC mobilizers and the proportion of test kits dis-
tributed within each area by VMMC mobilizers was low overall
(<1% to 11% across areas). There was a positive association
between the intervention and self-reported VMMC uptake, but
this was not statistically significant (aRR: 1.36; 95% Cl: 0.49 to
3.78) [5]. With collaborators, STAR is now undertaking trials to
assess whether HIVST can be used to generate demand for pre-
vention services, including pre-exposure prophylaxis (PrEP)
among adolescent girls and young women in KwaZulu-Natal,
South Africa [?] and VMMC among men in urban Zimbabwe.

To summarize, defining and estimating linkage following
HIVST is complex, and there is no single measurement strategy
that will fit the needs of all HIVST implementers. Researchers
and implementers must account for contextual factors that may
affect users’ likelihood of linking and the amount of time
required to link when developing strategies to measure linkage
following HIVST. In STAR studies, it was difficult to anticipate
who would use HIVST, and where and when self-testers would
link to care. Where possible, collecting data on users’ self-test-
ing and linkage experiences can provide valuable insight.

AUTHORS’ AFFILIATIONS

MRC Tropical Epidemiology Group, Faculty of Epidemiology and Population
Health, London School of Hygiene and Tropical Medicine, London, United King-
dom; “Liverpool School of Tropical Medicine, Liverpool, United Kingdom;

SPopulation Services International, Johannesburg, South Africa; “Department of
HIV and Global Hepatitis, World Health Organization, Geneva, Switzerland

COMPETING INTERESTS

The authors have no competing interests.

AUTHORS’ CONTRIBUTIONS

MN, HAW and KF conceptualized the paper. MN wrote the first draft. All
authors provided comments on the paper.

ACKNOWLEDGEMENTS

STAR Initiative collaborators include Population Services International, Society
for Family Health, the London School of Hygiene and Tropical Medicine, Univer-
sity College London, the Liverpool School of Tropical Medicine, the World
Health Organization, CeSHHAR, Zambart and the Malawi-Liverpool-Wellcome
Trust Clinical Research Unit. We gratefully acknowledge comments on the
manuscript from Elizabeth L. Corbett.

FUNDING

The STAR Initiative is funded by UNITAID (PO# 10140-0-600 and PO# 8477-
0-600).

REFERENCES

1. McCollum R, Gomez W, Theobald S, Taegtmeyer M. How equitable are com-
munity health worker programmes and which programme features influence
equity of community health worker services? A systematic review. BMC Public
Health. 2016;16:419.

2. Sibanda E, Neuman M, Tumushime M, Hatzold K, Watadzaushe C, Mutseta M,
et al. Linkage to care after HIV self-testing in Zimbabwe: a cluster-randomized
trial. Conference on Retroviruses and Opportunistic Infections. Boston, MA; 2018.
3. Neuman M, Indravudh P, Chilongosi R, d’Elbee M, Desmond N, Fielding K,
et al. The effectiveness and cost-effectiveness of community-based lay distribu-
tion of HIV self-tests in increasing uptake of HIV testing among adults in rural
Malawi and rural and peri-urban Zambia: protocol for STAR (Self-Testing for
AfRica) cluster randomized evaluations. BMC Public Health. 2018:18:1234.

4. Indravudh P, Fielding K, Neuman M, Chilongosi R, Mkandawire P, Nyondo E,
et al. Increasing knowledge of HIV status and demand for ART using commu-
nity-based HIV self-testing: a cluster randomised trial in rural Malawi. Paper
presented at AIDS 2018, Amsterdam, Netherlands, 23-27 July 2018. http://
programme.aids2018.org/Abstract/Abstract/7310.

5. Tsamwa D, Handima N, Sigande L, Nalubamba M, Simwinga M, Mwinga A,
et al. Does community-based distribution of HIV self-test kits increase uptake
of HIV testing at population level? Results of a cluster-randomised trial in Zam-
bia. HIVR4P; 2018.

6. Hayes R, Floyd S, Schaap A, Shanaube K, Bock P, Sabapathy K, et al. A uni-
versal testing and treatment intervention to improve HIV control: one-year
results from intervention communities in Zambia in the HPTN 071 (PopART)
cluster-randomised trial. PLoS Med. 2017;14(5):e1002292.

7. lwuji CC, Orne-Gliemann J, Larmarange J, Balestre E, Thiebaut R, Tanser F, et al.
Universal test and treat and the HIV epidemic in rural South Africa: a phase 4,
open-label, community cluster randomised trial. Lancet HIV. 2018;5(3):e116-25.

8. Isbell MT, Kilonzo N, Mugurungi O, Bekker L-G. We neglect primary HIV
prevention at our peril. Lancet HIV. 2016;3(7):e284-5.

9. Corbett EL, Shahmanesh M, Seeley J, Baisley K, Pillay D, Koole O. Peer delivery
of HIV self-screening to support linkage to HIV prevention in rural KwaZulu-Natal,
South Africa: a Cluster Randomised Control Trial (cRCT) (study protocol). 2018.

10. Desmond N, Corbett EL, Gibson S, Indravudh P, Lora W, Mkandawire P,
et al. A cluster randomised trial of providing HIV self-testing kits through com-
munity-based distribution agents (study protocol). 2017.

11. Ayles H, Bond V, Chintu N, Handima N, Kapaku K, Maluzi K, et al. Self-test-
ing for HIV (HIVST) amongst urban, peri-urban and rural communities in Zam-
bia, including a cluster-randomised trial of community-based HIVST distribution
(study protocol). 2017.

12. Corbett EL, Cowan F. A cluster randomised trial of interventions to
improve linkage to care following community-based distribution of HIV self-test
kits in rural Zimbabwean communities (study protocol). 2017.


http://programme.aids2018.org/Abstract/Abstract/7310
http://programme.aids2018.org/Abstract/Abstract/7310
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25238/full
https://doi.org/10.1002/jia2.25238

	Outline placeholder
	bib1
	bib2
	bib3
	bib4
	bib5
	bib6
	bib7
	bib8
	bib9
	bib10
	bib11
	bib12


